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A MODIFIED POLYETHYLENE GLYCOL-PYROXYLIN EMBEDDING
METHOD SPECIALLY SUITED FOR NAILS*
RALPH ALVAREZI AND NARDO ZAIAS, MDI
Processing hard keratinous structures such
as hair and nails with ordinary histological
alcohol-paraffin methods is a tedious under-
taking requiring the cutting of numerous sec-
tions, few of which are acceptable.
A modification of the water soluble Carbo-
wax embedding method, previously used in
dermatology and other fields (1—6) is presented
which offers a simple and routine procedure.
It preserves excellent cytologic features and
eliminates many of the technical problems
posed both by the nail and by the polyeth-
ylene glycol waxes themselves.
MATERIALS
Fixative: It is our experience that nails harden
if 10% formalin is used as the sole fixative in
routine histologic study. A solution of 5% tn-
chloroacetie acid (T.C.A.) and a 10% formalin
renders a well-fixed nail which is softer and less
brittle. Fixation should be for 24 hours or longer.
This fixative should not be used whenever studies
on DNA are planned, since it will alter its chemi-
cal structure. Specifically, it should not be used in
autoradiographic studies where radioactive thymi-
dine is used for incorporation into DNA.
Embedding mixture: This consists of a mixture
of 2 polyethylene glycol (p.e.g.) and pyroxylin.
Wax mixture: p.e.g. 1500—1 part
peg. 4000—12 parts
Melt the waxes on hot plate and keep liquid in
oven at 56° C.
Pyroxylin solution: dissolve 10% by weight of
pyroxylin (Parlodion) strips in acetone. Al-
low 24 hours.
The final embedding mixture is prepared by
mixing an equal volume of the p.e.g. mixture and
of the pyroxylin solution. Place in large wide-
mouthed beaker, mix well and leave overnight in
56° C oven. This will allow the acetone to evap-
orate and also get rid of trapped air bubbles.
Gelatin subbedded microscope slides: Dip
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cleaned slides in 1% gelatin solution, dry and
store.
METHODS
Nail and claw specimens:
1) Fix nails in 5% T.C.A. and 10% formalin
24 hours or more.
2) 70% ethyl alcohol overnight.
3) P.e.g. 1500, 2—4 hours—56° C.
4) P.e.g. 1500:4000 mixture, 2 hours—2 changes
at 56° C.
5) P.e.g. 1500:400 and pyroxylin-aeetone over-
night 56° C.
6) Pour block at room temperature and allow
to harden. Attach to wood block, and sec-
tion as usual.
7) Ribbons can be expanded somewhat on
slightly warm water (Fig. 1).
8) Afix section on slide that has been pre-
viously subbedded with 1% gelatin.
9) Remove Collodion with acetone.
10) Bring to water by steps: absolute, 95, 70
alcohol into water.
RESULTS
This procedure is particularly good for his-
tologic study of the nail, since the water
soluble p. e. g. renders the nail soft and pliable,
preventing the separation of the nail plate
from the nail bed. In autoradiography, the
nail will sandwich nicely between the gelatin
of the emulsion and the subbedding and is
held flat. Cytological detail is good and sec-
tions may be cut as thin as 3 micra.
nIsCussIoN
The addition of pyroxylin or other nitro-
eelluloses (6) eliminates two serious limita-
tions of the previously used p. e. g. embedding
methods:
1) The p. e. g. mixture is hardened by the
plastic, so that cooling the block prior
or during sectioning is not necessary.
2) Ribbons of sections do not "explode" on
contact with water, making it possible
to obtain single intact sections or seri-
ally cut sections (Fig. 1).
Breaking off of the nail from the rest of
the section as is frequent with paraffin during
the cutting of the specimen, is eliminated by
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Fic. 1. P.e.g.—pyroxylin ribbons of various thickness (3c—20), floating on hot water
the p.e.g.-pyroxylin embedding method. Cut-
ting becomes a reutine precedure witheut the
need, as with paraffin, to soak the block in
water to soften the nail.
It is well to remember that p.e.g. does not
penetrate neutral fats well. Fixed tissues con-
taining a large amount of neutral fats should
be immersed in acetone to remove lipid prior
to infiltration with p.e.g. 1500.
SUMMARY
A modification of a previously used histo-
logic embedding technic utilizing water solu-
ble polyethylene glycol and nitrocellulose is
described. The addition of pyroxylin makes
the processing and sectioning of nails and
claws, for the first time, a routine procedure
retaining good cytologic characteristics. Also,
the pyroxylin prevents the rapid dissolution
of the cut ribbon as it touches the surface of
the water in the bath.
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